FOXG1 is overexpressed in hepatoblastoma.
Bacterial artificial chromosome array comparative genomic hybridization analysis of hepatoblastomas reveals a deletion in the 14q12 locus in 12 of 16 cases. A high frequency of copy gain is seen on chromosomes 1q, 2, 5p, 8, and 20. Frequent deletions are also seen at 6q, 17q, and 1p with less frequent gains on 4p, 6p, and 19p. 14q12 deletion locus analyses using quantitative real-time polymerase chain reaction reveals copy number gain/amplification in the region immediately telomeric to the deleted locus, including copy number gain (2- to 4-fold) of FOXG1 in 13 out of 16 tumors. This is associated with up-regulation (approximately 87-fold) of FOXG1 gene transcripts and increased protein expression. Immunostaining reveals an inverse relationship between FOXG1 expression and p21cip1 expression in all histologic subtypes. However, FOXG1 transcript levels were significantly higher (approximately 75-fold) in tumors with embryonal and small cell components when compared with pure fetal hepatoblastomas. FOXG1 has been implicated in the repression of transforming growth factor beta-induced expression of p21cip1 and cytostasis. Our findings are consistent with such a role for FOXG1. We propose that FOXG1 overexpression may contribute to the maintenance of the undifferentiated state in hepatoblastomas and could be a potential target for molecular therapeutics. This is the first report of a possible role for FOXG1 in hepatoblastoma and pediatric neoplasia.